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OBSERVATIONS ON THEORIES
OF COLLECTIVE DECISIONS

The purpose of this paper is to discuss several issues regarding
the theary of collective decision making with the hope of stimmlating
research interest in this area of utmost importance., The significance
of this area of study is manifested by the ubiquitous use of collec-
tive decision making instruments in contemporary organizations (e.g.,
camittees, juries, boards, panels, etc.) and societies (voting
constituencies, etc.), and growing interdependence of activities
within and among organizations,

Unfortunately, theve does not eppear to exist a commonly accepted
definition of the term collective decision, nor has & broad theory of
collective decision meking as yet evolved (Tuite, Chisholm, and
Radnor, 1972). In this paper, a recent effart by MacCrimmon (1973)
to develop a general theoretical framework for collective decisions
is first discussed briefly. Following this, focus shifts to same
selected descriptive research performed in the goneral area of col-
lective decision making with the object of pointing to some opportun-
ities for research that may either shed new light on old, b:% existing
controversial, theoretical issues (e.g., the "choice shift" phe.:omenon
in individusel versus group studies using the Kogan and Walle.h (K & W)
Choice Dilemmas Questionnaire), or may provide behavioral insights
that could have practical implications for orga.niza.ﬁmal and Manage=-
ment Information System {MIS) design. .



Tcward a Definition and Theoretical Framework
MacCrimmon (1973) defines the term ~ollective decision in the
following ways

A "collective" or "mult iple grscn" decision situation

arises when the activities of two or more individuals are
interrclated.

Lieberman (1971) and Coleman (1971) define collective decision making
in terms of the process by which individual preference patterns arc
combined into a social choice, White (1973) views collective decision
making as either: (1) Group Decision Making, Single Decision - there
may be several decision makers who contribute to the decision process
by virtue of their own knowledge and values, through some mechanism,
but in which there is one final decisioa (e.g., the committee decision
type situation, in which, for example, it is trying to agree on some
campany policy); (2) Multi-Person Decision Making, Multiple Decisions -
there exists a group of decision makers, each making a dec:léion with

or without commnication (e.g., a team or game type situation).

Lieberman®s and Coleman's perspective, while perhaps the most
conmonly accepted in the psychological and political scisnces s i8 more
restrictive than either White's or MacCrimmon's, MacCrimmon's view
Seems the most general, Athough he focuses on the multiple person,
multiple decision problem, he also treats socisl choice, group formut,
gaming, and other relevant issues ‘mpinging on the collective decision
as key variables,

MacCrimmon's attempt to describe a general framvork for collective
decision making apparently was stimulated by two factors (the first
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being the predominant one): (1) A need for an analytical framework

for analyzing actual intra- and inter-organizational decision situations;l
and (2) a need to develop a framework which may lead to an expanded

theory of collective decision making. (An enormous task, indeed as

shown in Figure 1 by the disciplines impinging on such a theory).

Insert Figure 1 about here

In brief, MacCrimmon attempted to do three things: (1) develop a
fremework for modeling collective decis’ons, based on various structural
and behavioral elements; (2) present a detailed examination of his
models with particular emphasis on the types of inferences that can
be made with them; and (3) develop a mathematical structure
to formally characterize his models.

Model basis. The structural and behavioral elements of MacCrimmon's
models are: (1) structural - individuals participating in collective

decisions perfcon functions, either singly or in cambination, as

(2) information units, (b) decision units, and (c) action or implementation
units; (2) behavioral - individuals (or task units) behave in either a
canprehensively rational manner or in a canstrained or boundedly ratiomal
manner. Given these two fundamental dimensions MacCrimmon develops, by
cambinatorial manipulation of the dimensional elements y & set of models
characterizing decision situations ranging fram a single person to a
camplex collective of many individuals performing varied functions across

organizations (Figure 2).



Insert Figure 2 about here

Model details. In his models MacCrimmon described: (1) the

defining characteristics of each model (to serve as guidelines or
heuristics for determining the appropriate model(s) to use in analyzing
a given type of collective decision situation); (2) the key variables
associated with each model; (3) some model-related descriptive and
normative literature from various disciplines and topical areas; and
(4) some real decision situations and then proceeded through the
relevant models in an attempt to explicate and/or predict the behavior
that occurred or would occur,.

Model farmalization. The system of notation prescribed by MacCrimmon

essentially follows that of Marschak and Redner (1972, Chapter 8),
which views behavior as cammmication or information exchanged fram
one entity or functianal unit tc another.

Significance. MacCrimmon's comtribution, in s'm, rests principally
in his texcnamy, and its value for analyzing real decision situations.
His separation of the decision uni{ from the action unit is useful in
this regard. The list of key variables for each of his models suggests
some areas for behavioral research that would contribute new knowledge

on how collective decisions are made,
Research on Collective Decision Making

Discussion will be confined to two basic areas: (1) the individual

versus group response issue (i.e., concerning judgments, decisionms,
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utility functions); and (2) team theory. Research in the first area
includes the "choice shift" issue (sce, e.g., Kogan and Wallach, 1967;
Castore, Peterson and Goodrich, 1973; Goodman, 1972; and Davis, 1972
and references cited therein), the "conservatism" issue in probabilistic
inference (sec, e.g., Goodman, 1972: Mockowitz » 1371, Gustafson, Shukla,
Delbecq, and Walster, 1973) and action selection of gambles (e.ge,
Goo' an, 1972). Individual versus group differences in these large bodica
of literature have been explained principally in terms of changes in
individual member preferences (e.g., in the 'choice shift' literature ,
shifts have been attributed to diffusion of responsibility, familiarity,
cultural values, etc). Little consideration has been given to any
effects that might be due to the social choice function used for
amalgamating individual preferences into a collective echoice (Davis,
157¢ and references cited therein). The social choice function can,
however, impartently affect the collective choice. To show this, a
Primitive example (viz, a choice between two gambles) is used to
demonstrate theoretically the effect of several voting rules oun sroup
behavior. The results of this simple exercise nrovide insights regarding
several additional key variables affecting group choice processes,
Related to the above issue is the question of how to amelgamate
individual member utility functions into a sccial utility function.
This will also be discussed briefly.
The second major area, team theory, also seems to offer a number
of interesting opportunities for research in collective decision making .

This stems partly from the flexibility of the team theory model for
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investigating a number of research areas (MacCrimmon, 1970), and the
potential implications of the research findings for organizational and

MIS design.

Effects of Voting Rule

Consider a group composed of n members, who have individual preferences
for either one of two gambles (say, a risky versus a conservative one),

and who mus® choose as & collective, one of these two gambles.,

What are the effects of the following voting rules on the ultimate group
choice: (1) Dictatorial (D), (2) Unanimity (U), and (3) simple Majority
Rule (MR)? More precisely, given that individual members have certain
preferences for either R or C, what is the probability that the group
will choose R or C (ar, not choose at all)?° Two cases will be examined.
In Case 1, the probability of selecting a given gamble is assumed to be
identical far all individuals. It is also assumed that any individusl
in a given group is equally likely to be the dictator, and that all
individuals must choose one of the two gambles (these assumpticns also
apply to Case 2), The binomial formula (or multinomial formula if

more than two alternetives were involved) can then be used to determine

9



the probability of the group selecting the risky or conservative choice,
or making no choice at all (i.e.,PG(R),PG(C), orPG(NC) respectively).
These camputations were performed for the various voting rules as a

function of group size (n), using the binamial formula, e.g.,
pg(R) = b(x; n, 0) = (R) & (1~ &)™ (1)

where e.g., x = number of individuals choosing the risky alternative
R, n = group size, and A = probability of an individual choosing the
risky alternative. The results of these computations are shown in
Figures 3 and 4 for g = 0,5 and 0.2 respectively. To illustrate the
computations, using a unanimity rule and letting n = 3

Pg(R) = b(3; 3, 0.5) = (3) 0.5% 0.5° = 125

For the simple majority rule

3
Pg(R) = X: b(x; 3, 0.5) = zx=2 (,3;) 0.5% (0.5)3° = 0.5

--------- Gy (20 Wy 55 @y S5 e Gy (5 gy TP W G5 00 P S 5% P EF 40 G @ o S G ) S @

Insert Figures 3 and 4 about here

Figures 3 and 4 show that: (1) the voting rules yleld significantly
different results, (2) the nature and magnitude of these differences are
a function of group size n, (3) assuming that the amount of social
interaction (discussion) is directly proportional to the probability
of no choice, By(NC), then the rules result in significant diffe.rences

in the degree of social interaction. For example, the highest degree

10



of social interection occurs with the unanimity rule, while no social
interaction occurs under a dictatorship. Note that while social
interaction is monotonically increasing in n .for the unanimity rule,
it is monotonically decreasing in n for the majority rule when n is
even (when n is odd, no social interactiom takes place for majority
rule, since pG(Nc) = 0),

Now conrider Case 2, Here the individual member preference
patterns are assumed to be knom (i.e., it is no longer assumed that
the probability of selecting a given gamble is identical for all
individuals). The impact of the voting rules on the matrix of cholce

probabilities are shown in Flgure 5 for n = 3.

Insert Figure 5 about here

To summarize, the results of these simple exercises suggest that
the following variables can significantly affect group choice (although
not always): (1) mmber of available alternative choices, (2) group
size ,h (3) probability of an individual selecting a particular
alternative, (4) voting rule, and (5) distribution of individual member
preference patterns. Researchers should thus pay considerably more

attention to such variables in any future individual versuvs group studies.

Deri Social Utility Functioms
How should individual preference functions te "pooled" or amalgeamated
into & "camposite" or social utility function? In addressing this

11
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question it 1s assumed that mlti-attribute utility functions of the
individual group members have besn derived using linear multiple
regression <stimation techniques. A number of regression studies have
been caoncerned with obtaining a camposite mathematical function
characterizing the group process. Typically, the approach has been

to develop the composite model from the totality of data available
fron all individuals camprising the group in guestion (see, e.g., |
Goldberg, 1970 and references cited therein; Wiggins, 1973 and references
cited therein; Ebert, 1972; Huber, Sahney, and Ford, 1969; and Ford,
1973). Technically, the use of such a procedure is correct only under
a very restricted set of assumptions, i.e., when inter-individueal
importance weights attached to the attributes (8;8) and the constant
(01) ere equal. Should this set of assumptions be violated, other

e -imation procedures are necessary., These other procedures, also make
precise assumptions regarding inter-individual equivalence and/or non-
equivalence of the g3 and B;8 Figure 6 depicts several pooling
procedures (and their associated assumptions regarding the ay and B,s
among individusls), Further discussion of these techniques and the
general topic area is found in McCann, Miller, and Moskowitz (1.973).
Until recently, there has been relatively little research on this general
issue. Econametriclans are now increasingly devoting their theoretical

attention to this problem.

Insert Figure 6 about here
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Team Theory .
Team theory extends individual decision “heory tc the multi-person

situatiuvn, where ail individuals are assumed to hav: cownon interestis

(viz, utility functions) and beliefs (viz, subjective probability

functions). Although there hus bveen little behavioral research on the

theory of teams, it would seem to offer a nwiber of research cpportunities.

! recent study by MacCriamon (1970), for example, demonstrated tne

potentially high degree of research flexibility obtained with team

theory models. The implications of such investigations would not o-/ly

be of some theoretical inmterest, but would provide useful insights

regarding organizatimal and MIS design. For example, consider the

practical question of centralization versus decentralization of

information and authority iu a financial institution coarposed of a

headquarters and several branches. FProspective borrowers apply for

loans at the brenches. The branches either decide on the loan request

or, if the loan is above a certain size, pass it up to headquarters

where a decision is made for the branch to implement (Figure 7). What

size loan applications should be processed at headquarters versus the

branc, es? This decision should be based on: (1) the difference between

processing costs at headquarters and the branches, (2) the differences

in the probabilities of Type I (rejecting a good loan) and Type II

(accepting & bad loan) errars made at headquarters and branches, (3) the .

apriori probebility of an applicant repaying the loan, and (4) the

profit rate (as & proportion of loan size).

13
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Insert Figure 7 about here

To acquire same behavioral insight into this problem, & laboratory
experiment was performed using advanced graduate students in a masters
program in industrial managewent (Moskowitz and Murnigham, 1973)., One
research issue in this study concerned the propensity of individuals
to cvercentralize or overdecentralize the information and authority
structure (i.e., letting the branches make decisions regarding loans
on loan sizes higher or lower respectively than that specified by the
normetive team decision theoretic model). The experimental results
shoved that subjects (acting as bank vice presidents) tended to over-
decentralize small lcan decisions and overcentralize large loan decisions
(Figure 8). The functiomal relationship of this tehavior resembled a
damped sine wave, and was explained in terms of the Friedman - Savage
(1948) doubly inflected utility function.

Insert Figure 8 about here

Sumary and Conclusions

The dominant focus of research in decision making by Bayesians has
been directed at the individual. It appears that this emphasis will
continue at least in the immediate future (see, e,g., Table 1 which
roughly summarizes the contributed papers of this conference by subject

matter).

14



Why is this so? First, decision theory is individually oriented.
Second, milti=person decision theory has not been fully developed,
unless we adopt a team theory oriertation. And even here, it is only
recent that a text on team theary has been published (Marschak and
Radner, 1972). Third, how individuals judge and decide is only
beginning to be understood. Little is still known about individual
value systems and ways in which to best measure them. However, as
research in decision making becames more applied, the collective decision
problem inevitably cannot be avoided. The behavioral decision theorist
will no longer be able to rely solely on his discipline and training
when this point is reached.

15
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Footnotes

la111son's (1971) analysis nf the Cuban missile crises had a
major influence on MacCrimmonjand his paper, in part, is an extension
of Allison's work.

2Although it 1s assumed that esch individual member must choose
either R or C only, it is conceivable that the group may not be able
to make a choice, based on the primary voting scheme, In a realistic
situation, however, an agreed upmm secondary voting process would then
have to be used.

3'.l'his could be interpreted to say, assuming individuals choose
rationally in accordance with the postulates of decision theory, that
all members have identical utility functions (team theory assumption).

l"'('5roup size has generally been ignored or regarded as only
moderately interesting for research. A major difficulty has been that
the meaning of group size has not been anchored in theory as an
interpretable parameter with exact consequences." (c.f., Davis, 1972).
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Table 1
Contributed Research Paper Topics

Topic Frequency
Traditional (Lab) Inference & Decision 12
Utility Theory (Multiattribute Utility,

Single attribute Utility) 6
Dynamic Decision Making 1l
Applications (indivigual level) 5
Group (Collective) Inference and Decisiom Making 1

25
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Fig. 1. Disciplines impinging on development of a collective decision theory
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Figure Captions

Disciplines impinging on development of a collective decision
them'y.

Models of collective decisions
Effect of voting rule on group choice: Case 1 { ¢ = 0.5)
Effect of voting rule on group choice: Case 1 ( @ = 0.2)

Matrix of group choice probabilities canditioned on individual
member preference patterns and voting rules: Case 2

Assumptions, estimation prucedures, and tests for obtaining
social utility functions based on regression.

Centralization vs decentralization: a team theory problem.

Propensity of individuals to overdecentralize and overcentral-
ize as a function of loan size.



BEST COPY AVAILABLE

The following is & listing of Institute Papers which are still in supply.
Copies may be obtained from the Secretary of the Institute Paper and
Reprint Series, Krannert Graduwate School of Industrial Administration,
Purdue University, West Lafayette, Indiana 47907.

When requesting copies, please specify paper number.

Paper
No. Title and Author(s)

101 CLASSIFICATION OF INVESTMENT SECURITIES USING MULTIPLE
DISCRIMINANT ANALYSIS, Keith V. Smith.

150 PORTFOLIO REVISION, Keith V. Smith.

154 HEROES AND HOPLESSNESS IN A TOTAL INSTITUTION: ANOMIE THEORY
APPLTED TO A COLLECTIVE DISTURBANCE, Robert Perrucci.

158 TWO CIASSICAL MONETARY MODELS, Cliff Lloyd.

161 THE PURCHASING POWER PARITY THEORY: IN DEFENSE OF GUSTAV CASSEL
AS A MODERN THEORIST, James M. Holmes.

162 HOW CHARLIE ESTIMATES RUN-TIME, John Dutton & William Starbuck.
186 REGIONAL ALLOCATION OF INVESTMENT: CORREGENDUM, Akira Takayama.

187 A SUGCESTED NEW MONETARY SYSTEM: THE GOLD VALUE STANDARD,
Robert V. Horton.

189 FREDICTING THE CONCIUSIONS QF NEGRO-WHITE INTELLIGENCE RESEARCH
FROM BIOGRAPHICAL CHARACTERISTICS (OF THE INVESTIGATOR, John J.
Sherwoocd and Mark Nataupsky.

226 THE FIRM AS AN AUTOMATION - I., Edward Ames.

234 OPTIMAL ADVERTISING ZXPENDITURE IMPLICATIONS OF A SIMJLTANEOUS-
EQUATION REGRESSION ANAIYSIS, leonard Parsons & Frank Bass.

239 DECOMPOSABIE RHGRESSION MODELS IN THE ANALYSIS OF MARKET POTEN-
TIALS, Frank M. Bass.

242 ESTIMATING FREQUENCY FUNCTIONS FROM LIMITED DATA, Keith C. Brown.

243 OPINION LXADERSHIP AND NEW FRODUCT ADOPTION, John O. Summers
and Charles W. King.

254 MANUFACTURERS' SALES AND INVENTCRY ANTICIPATIONS: THE ORBE
COMPUTATIONAL PROCEDURES, John A. Carlson.

265 APPLICATION OF REGRESSION MODFLS IN MARKETING: TFSTING VERSUS
FORECASTIIG, Frank M. Bass.

30



267
268

269

275

279

282

283

284

285

286

287

288

289
291

295

296

P -

A LINEAR PROGRAMMING AFFROACH TO AIRPORT CONGESTION, D. W. Kiefer.

ON PARETO OPTIMA AND COMPETITIVE EQUILIBRIA, PART I. REIATION-
SHIP AMONG EQUILIBRIA AND OPTIMA, James C. Moore.

ON PARTO OPTIMA AND COMPETITIVE EQUILIBRIA, PART II. THE
EXISTENCE OF EQUILIBRIA AND OPTIMA, James C. Moore.

T™HE FULIL-EMPLOYMENT INTEREST RATE AND THE NEUTRALIZED MONEY
STOCK, Patric H. Hendershott.

RACE AND COMPETENCE AS DETERMINANTS OF ACCEPTANCE (F NEW-
COMERS IN SUCCESS AND FAIIURE WORK GROUPS, Howard L. Fromkin,
Richard J. Klimoski, and Michael F. Flanagan.

DISAGGREGATION OF ANALYSIS OF VARIANCE FOR PAIRED COMPARISUNS:
AN APPLICATION TO A MARKETING EXPERIMENT, E. A. Pessemier and
R. D. Teach.

MARKET RESPONSE TO INNOVATION, FURTHER APPLICATIONS OF THE BASS
NEW PRODUCT GROWTH MODEL, John V. Nevers.

PROFESSIONALISM, UNIONISM, AND COLLECTIVE NEGOTIATION: TEACHER
NEGOTIATIONS EXPERIENCE IN CALIFORNIA, James A. Craft.

A FREQUENCY DOMAIN TEST OF THE DISTURBANCE TERM IN LINEAR
REGRESSION MODELS, Thomas ¥. Cargill and Robert A. Meyer.

EVALUATING ALTERNATIVE PROPOSALS AND SOURCES OF NEW INFORMATION,
Edgar A. Pessemier.

A MULTIVARIATE REGRESSION ANALYSIS OF THE RESPONSES OF COMPETING
BRANDS TO ADVERTISING, Frank M. Bass and Neil E. Beckwith.

ASSESSING RFGUIATORY ALTERNATIVES FOR THE NATURAL GAS PRODUCING
INDUSTRY, Keith C. Browm.

TESTING AN ADAPTIVE INVENTORY CONTROL MODEL, D. Clay Whybark.

THE IABOR ASSIGNMENT DECISION: AN APPLICATION OF WORK FLOW
STRUCTURE INFORMATION, William K. Holstein and Willian L. Berry.

THE INTERACTIOR OF GROUP SIZE AND TASK STRUCTURE IN AN INDUSTRIAL
CRGANIZATTON, Robert C. Cummins and Donald C. King.

FROJENT AND PROGRAM DECISIONS IN RESEARCH AND DEVEILOPMENT,
Bdgar A, Pesgsemier and Noxrman R. Baker.

SEGMENTING CONSUMER MARKETS WITH ACTIVITY AND ATTITUDE MEASURES,
Thomas Hustad and Edgar Pessemlier.

31



I -3=-
300 DIIUTION AND COUNTER-DILUTION IN REPORTING FOR DEFERKFD EQUITY,
Charles A. Tritschler.

301 A METHODOIOGY FOR THF DESIGN AND OPTIMIZATION OF INFORMATION
PROCESSING SYSTEMS, J. F. Nunamaker, Jr.

303 ON PRODUCTION FUNCTIONS AND EILASTICITY OF SUBSTITUTION, K. R.
Kadiyala.

305 A NOTE ON MONEY AND GROWIH, Akira Takayama.

309 WAGES AND HOURS AS SIGNIFICANT ISSUES IN COI.LE&:TIVE BARGAINING,
Paul V. Johnson.

3 AN EFFICIENT HEURISTIC AIGORTTHM FOR THE WAREHOUSE LOCA'TION
FROBLEM, Basheer M. Khumawala.

312 REACTIONS TO LEADERSHIP STYLE AS A FUNCTION OF PERSONALITY
VARIABLES, M. H. Rucker and D. C. King.

31k TESTING DISTRIBUTED IAG MODELS OF ADVERTISING EFFECT - AN
ANALYSIS OF DIETARY WEIGHT CONTROL FRODUCT DATA, Frank M. Bass
and Darrall G. Clarke.

317 BEHAVIOR OF THE FIRM UNDER REGUIATORY CONSTRAINT: CIARIFICATIONS,
Mohamed El-Hodiri and Akira Takayama.

321 JABORATORY RESEARCH AND THE ORCANIZATION: GENERALIZING FROM
1IAB TO LIFE, Howaxd L. Fromkin and Thomas M. Ostrom.

326 PRIORITY SCHEDULING AND INVENTORY CONTROL IN JOB 1OT MANUFACTURING
SYSTEMS, William L. Berry.

328 THE EXPECTED RATE OF INFIATION BEFORE AND AFTER 1966: A CRITIQUE
OF THE ANDERSEN-~CARLSON EQUATION, Patric H. Hendershott.

332 THE SMOOTHING HYPOTHESIS: AN ALTERNATIVE TEST, Russell M.
Barefield and Eugene E. Comiskey.

333 CONSERVATISM IN GROUP INFORMATION PROCESSING BEHAVIOR UNDER
VARYING MANAGEMENT INFORMATION SYSTEMS, Herbexrt Moskowitz.

334  PRIMACY EFFECTS IN INFORMATION PROCESSING BEHAVIOR - THE
INDIVIDUAL VERSUS THE GROUP, Herbert Moskowitz.

339 UNEXPLAINED VARIANCE IN STUDIES OF CONSUMER BEHAVIOR, F. M. Bass.

340 THE FRODUCTION FUNCTION AS A MODEL OF THE REQUIREMENTS COF THE
INFANTRY SERGEANT'S ROLE, R. C. Roistacher and John J. Sherwood.

3 SELECTING EXPONENTIAL SMOOTHING MODEL PARAMETERS: AN APPLI-
CATION OF FPATTERN SEARCH, William L. Berry and F. W. Bliemel.

3<




345

347

348

349

350

351

35k

357

358

360

367

368

3N

372

'
REVERSAL OF THE ATTT(UDE SIMILARITY-ATTRACTION EFFECT BY UNIQUE-
NESS DEPRIVATION, K. L. Fromkin, R. L. Dipboye & Marilyn Pyle.

WILL THE REAL CONSUMER-ACTIVIST PLEASE STAKND UP, Thomas P.
Hustad and BEdgar A. Pessemier.

THE VAIIJE OF INFORMATION IN AGGREGATE FRODUCTION PIANNING -
A BEHAVIORAI, EXPERIMENT, Herbert Moskowitz.

A MEASUREMENT AND COMPOSITION MODEL FOR INDIVIDUAL CHOICE AMONG
SOCIAL AITERNATIVES, Edgax A. Pessemier.

THE NEOCIASSICAL THEORY OF INVESTMENT AND ADJUSTMENT COSTS,
Akira Takayama.

A SURVEY OF FACILITY IOCATION METHODS., D. Clay Whybark and
Basheer M. Khumawala.

THE LOCUS AND BASIS OF INFLUENCE ON ORGANIZATION DECISINNS,
Maxrtin Patchen.

STUDENT APPLICATIONS IN A PRINCIPLES COURSE OF ECONOMIC ANALYSIS
TO SELF-DISCOVERED ITEMS, Robert V. Hoxton.

BRANCH AND BOUND AIGORITHMS FOR LOCATING EMERGENCY SERVICE
FACILITIES, Basheer M. Khumawala.

AN EFFICIENT AIGORITHM FOR CENTRAL FACILITYES LOCATION, Basheer
M. Fhumawala.

AN EXPERIMENTAL STUDY OF ATTITUDE CHANG.:, ADVERTISING AND USAGE
IN NE4 PRODUCT INTRODUCTION, James L. Ginter & Frank M. Bass.

WAREHOUSE LOCATION WITH CONCAVE COSIS, B. M. khumawala & D. L.
Kelly.

A SOCIAL PSYCHOIOGICAL ANALYSIS OF ORGANIZATIONAL INTEGRATION,
Howaxd 1.. Fromkin.

ECONOMICS (OF WASTEWATER TREATMENT: THE ROLE (F REGRESSION,
J. R. Maraden, D. E. Pingry and A. Whinston.

THE ROLE OF MODELS IN NEW PRODUCT PLANNING. Edgar A. Pessemier
and H. Paul Root.

BUSINESS POLICY OR STRATEGIC MANAGEMENT: A BROADER VIEW FOR
AN EMERGING DISCIPLINE, Dan E., Schendel and Kenneth J. Hattem.

MUITI-ATTRIBUI'E CHOICE THEORY - A REVIEW AND ANALYSIS, Edgar
A. Pesgsanier and William L. Wilkie.

33



373

37h

375

377

378

379

380

381

382

383

384
385

386
388

389

390

391

-5

INFORMATION AND DECISION SYSTEMS FOR FRODUCTION PIANNING: AN
INTER-DISCIPLINARY PERSPECTIVE, H. Moskowitz and J. G. Miller.

ACCOUNTING FOR THE MAN/INFORMATION INTERFACE IN MANAGEMENT
INFORMATION SYSTEMS, Herbert Moskowitz and Richard O. Mason.

A COMPETITIVE PARITY APFROACH TO COMPETITION IN A DYNAMIC MARKET
MODEL, Randall 1. Schultz.

THE HALO EFFECT AND REIATED ISSUES IN MULTI-ATTRIBUTE ATTITUDE
MODELS - AN EXPERIMENT, William L. Wilkie and Johm M. McCann.

AN IMPROVED METHCD FOR THE SEGREGATED STORAGE FROBLEM, Basheer
M. Khumawala end David G. Damenbring.

ON THE PROBABILITY OF WINNING IN A COMPETITIVE BIDDING THFORY,
Keith C. Brown.

COST ALLOCATION FOR RIVER BASIN PLANNING MODELS, E. Loehman,
D. Pingry and A. Whinstom.

FORECASTING DEMAND FOR MEDICAL SUPFLY ITEMS USING EXPONENTIAL
AND ADAPTIVE SMOOTHING MODELS, E. E. Adam, Jr., W. L. Berry and
D. C. Whybark.

SETITING ADVERTISING APPROPRIATIONS: DECISION MODELS AND
ECONOMETRIC RESEARCH, leonard J. Parsons & Randall L. Schultz.

ON THE OPTIMAL GROWTH OF THE TWO SECTOR ECONOMY, John Z.
Drabicki and Akira Takayama.

UNCERTAIN COSTS IN COMPETITIVE BIDDING, Keith C. Brown.

EFFECTS OF THE NUMBER AND TYPE OF ATTRIBUTES INCILUDED IN AN
ATTITUDE MODEL: MORE IS NOT BETTER, William L. Wilkie and

Rolf P. Weinreich.

PARETO OPTIMAL ALIOCATIONS AS COMPETITIVE EQUILBRIA, J. C. Moore.

PROFESSOR DEBREU'S '"MARKET EQUILIBRIUM' THEOREM: AN EXPOSITORY
NOTE, James C. Moore.

THE ASSIGNMENT OF MEN TO MACHINES: AN APPLICATION OF BRANCH
AND BOUND, Jeffrey G. Miller and William L. Berry.

THE IMPACT OF HIERARCHY AND GROUP STRUCTURE ON INFORMATION
PROCESSING IN DECISION MAKING: APPLICATION OF A NETWORKS/
SYSTEMS APFROACH, David L. Ford, Jr.

FROCESSING SYSTEMS OPTIMIZATION THROUGH AUTOMATIC DESIGN AND

RECRGANIZATION OF FROGRAM MODULES, J. F. Nunamaker, Jr.,
W. C. Nylin, Jr. and Benn Konsynski.

34



I 6~
392 UGPIAN: A GENERALIZED DATA BASE PIANNING SYSTEM, J. ¥. Nunamaker,
D. E. Swenson and A. B. Whinston.

393 SOME ASPECTS OF THE COMPUTATION AND APPLICATION (F FREQUENCY
DOMAIN REGRESSION IN ECONOMICS, Robert A. Meyer.

3% EFFECTS OF PROBLEM REFPRESENTATION AND FEEDBACK ON RATIONAL
BEHAVIOR IN ALIAIS AND MORIAT-TYPE FROBLEMS, Herbert Moskowitz.

395 A DYNAMIC FROGRAMMING APFROACH FOR FINDING PURE ADMISSIBLE
DECISION FUNCTIONS IN STATISTICAL DECISIONS, Herbert Moskowitz.

396 ENGINEERING FOUNDATIONS OF PRODUCTION FUNCTIONS, James Marsden,
David Pingry and Andrew Whinston.

397 EFFECT OF SOCIAL INTERACTION ON HUMAN PROBABILISTIC INF'ERENCE,
Herbert Moskowitz and Willibrord T. Silva.

398 A COMPARATIVE ANAIYSIS OF ATTTTUDINAL FREDICTIONS OF BRAND
FREFERENCE, Frank M. Bass and William L. Wilkie.

399 THE FINANCING - INVESTMENT FUNDS FLOW, Charles A. Tritschler

400 THE EFFECTS (F STRUCTURE ON GROUP EFFICIENCY AND INTERJUDGE
AGREEMENT FOLILOWING GROUP DISCUSSIONS, David L. Foxd, Jr.,
larry L. Cumnings and Geoxrge P. Huber.

401 A SOFIWARE SYSTEM TO AID STATEMENT OF USER REQUIRFMENTS,
Thomas Ho and J. F. Nunamaker,

ko2 FINANCIAL CONSTRAINTS ON REGUIATED INDUSTRIES, Edna T. loehman
and Andrew Whinston.

403 HEURISTIC METHODS FOR ASSIGNING MEN TO MACHINES, AN EXPERIMENTAL
ANAIYSIS, William L. Berry and Jeffrey G. Miller.

Lol MODELS FOR ALIOCATING POLICE FREVENTIVE PATROI EFFCRT, David G.
Olson and Cordon P. Wright.

405 THE EFFECT OF REGUIATION ON COST AND WEIFARE, Edna T. Loehma.;
and Andrew Whinston.

406 SINGLE SUSJECT DISCRIMINANT CONFIGURATIONS, Edgar A. Pessemier.

ho7 MARKET STRUCTURE MODELING VIA CIUSTERING AND DISCRIMINANT
ANALYSIS: A PORTRAYAL (F THE SOFT DRINK MARKET, Donald R.
Iehmann and Edgar A. Pessemier.

409 PROFILES (F MARKET SEGMENTS AND PRODUCT COMPETITIVE STRUCTURES,
Edgar A. Pessemier and James I. Ginter.

39




410

411
412
413
Lk

415

416

b7

418

419
420

421

h22

423

L2k

425

W27

-
MEASURING THE COMUIATIVE EFFECTS OF ADVERTISING: A REAPPRAISAL,
Darral G. Clarke and John M. McCann.
ON BIASED TECHNOLOGICAL PROGRESS, Akira Takayama.
RESEARCH ON COUNTER AND CORRECTIVE ADVERTISING, William I. Wilkie.
ON THE ANALYTICAL FRAMEWORK OF TARIFFS & TRADE POLICY, A. Takayama.

ESTIMATION OF RECRESSIGN EQUATION WITH CAUCHY DISTURBANCES, K. R.
Kadiyala and K. S. R. Murthy.

A Revised Version of THE THEORY OF STOCHASTIC PREFERENCE AND
ERAND SWITCHING, Brank M. Bass.

ANALYSIS OF TIME-SHARING CONTRACT AGREEMENTS WITH REIATED SUGGESTED
SYSTEMS EVAIUATION CRITERIA, Jo Ann J. Chanoux.

THE DESCRIPTIVE VALIDITY OF THE STATIONARITY ASSUMPTION IN TIME
DISCOUNTING: AN EXPLORATORY STUDY, Herbert Moskowitz & John Hughes.

A RESOURCE MARKET ENIGMA IN PRINCIPLES COURSES - SOME UNCHARTED
LINKAGES, Robert V. Horton.

PARTIAL POOLING: A HEURISTIC, Dick R. Wittink.

AN EMPIRICAL-SIMUIATION APFROACH TO COMPETITION, Randall L. Schultz
and Joe A. Dodson, Jr.

EROTIC MATERIAL3: A COMMODITY THEORY ANALYSIS OF THE ENHANCED
DESIRABILITY WHICH MAY ACCOMPANY THEIR UNAVATIABILITY, Howard I.
Fromkin and Timothy C. Brock.

MUITIFIRM ANALYSIS OF COMPETITIVE DECISION VARIABLES, Albert R.
Wildt ard Frank M. Bass.

EARNINGS VARIABILITY AS A RISK SURROGATE, Russell M. Barefield
and Eugene E. Comiskey.

MARKET STRUCTURE AND PRGFITABILITY - ANALYSIS OF THE APFROPRIATE-
NESS OF POOLING CROSS-SECTIONAL INDUSTRY DATA, Frank M. Bass.

THE EXPLANATORY EFFICACY OF SELECTED TYPES OF CONSUMER PROFIIE
VARIABLES IN FASHION CHANGE AGENT IDENTIFICATION, Charles W.
King and George B. Sproles.

GROUP DECISION-MAKING PERFORMANCE AS INFLUENCED BY CONSENSUS AND
SEIF ~ORIENTATION, Paul M. Nemiroff.

AN AIGORITHM FOR DETERMINING BAYESIAN ATTRIBUTE SINGLE SAMPLING
ACCEPTANCF. PLANS, Herbert Moskowitz.

6



